Coculture of vascular endothelial cells and smooth muscle cells from spontaneously hypertensive rats.
The effect of endothelium-released vasoactive factors on vascular smooth muscle cell (VSMC) proliferation was studied in a coculture system. Isolated aortic endothelial cells and smooth muscle cells from 4-week-old spontaneously hypertensive rats (SHR) and age-matched Wistar-Kyoto (WKY) rats were cocultured. After coculture, the VSMC proliferation rate was examined by 3H-thymidine incorporation assay and the levels of the vasoactive factors in medium were determined by enzyme immunoassay (EIA). The results indicate that the proliferation rate of VSMCs in SHR was significantly higher than in WKY rats when VSMCs were cultured alone. When SHR vascular endothelial cells (VECs) were cocultured with VSMCs, the proliferation rate of SHR VSMCs was enhanced; however, there was no growth promoting effect in WKY VSMCs. When WKY VECs were cocultured with VSMCs, no VSMC proliferation effect was observed. When VSMCs were cultured alone, the endothelin-1 (ET-1) secretion in SHR was significantly higher than in WKY rats. When VECs and VSMCs were cocultured, the ET-1 concentration increased in both SHR VEC and WKY VEC coculture groups in a similar manner; but the SHR VECs tended to release more thromboxaneA2 (TXA2) and less PGI2 than WKY VECs. These results suggest that some kind of interaction between SHR VSMCs and SHR VECs is responsible for the high proliferation of SHR VSMCs but not the effects of SHR VECs per se.